Introduction: Despite the increasing interest in Occupational Safety and Health (OSH), seldom studies are available on OSH in medical
Introduction
In Kenya, the status of Occupational Safety and Health (OSH) conditions has been an issue of growing importance over time. approach to OSH issues [1] . Currently many people are being employed in medical laboratories than in the past years due to the growing number of clinical investigations available and therefore an increased need for technicians and technologists to perform the tests. These staff members are exposed to a broad variety of hazards linked with the equipment they use and the methods they employ in the line of their duty. The dangers associated with a substance process may not be realized until some unforeseen illness, accident, or perhaps death happen. Health care workers are known to be at a higher risk of infection from blood-borne pathogens than the general population [2] . Those most at risk are those whose activities entail exposure to blood and body fluids.
Important blood-borne pathogens in this regard include Hepatitis B (HBV), Hepatitis C (HCV) and HIV/AIDS according [3] . It is estimated that every day 6,300 people die as a result of occupational accidents or work-related diseases resulting in over 2.3 million deaths per year. This is on the background of over 337 million on-the-job accidents annually resulting from poor occupational safety and health practices [4] . However, the rate of related injuries (both reported and non-reported) is believed to be much higher and no data specific to OSH in medical laboratories has been documented. Medical laboratories handle a wide range of materials and a large number of potentially dangerous pathogenic agents. There is a lesser possibility that certain samples contain pathogenic agents for example mycobacterium tuberculosis in sputum specimens, blood borne pathogens e.g. Hepatitis B, C & HIV, salmonellosis, brucellosis and many others. Sharps injuries contribute over 30% of new cases of Hepatitis B Virus and 2.5% of annual infections of HIV among health care workers in Sub-Saharan Africa [5] . In addition to handling of ineffective material medical laboratories use chemical agents, gases and solvents that constitute non-biological hazards. These agents can be explosive, flammable or toxic and fires, gassings and explosions and can occur in the labs [6, 7] . Laboratories inherently have significant physical hazards which include electrical hazards, handling sharps, ergonomic hazards associated with manual material handling and equipment use [8] . Noise from equipment such as centrifuge could also be detrimental to the ears. The workers are also faced with ergonomic hazards such as sitting on very high chairs which can cause muscoskeletal disorder due to prolonged standing and repetitive tasks.
The aim of the Kenyan Occupational Safety and Health Act (OSHA) is to secure the safety, health and welfare of people at work and to protect those not at work from risks to their safety and health arising from, or in connection with, the activities of people at work [9] . This study therefore sought to establish the different biological, chemical and physical hazards that medical workers are exposed to; reviewing medical laboratories control measures that are put in place; and enumerating the different factors that hinder implementation of good practice in OSH for medical laboratories.
Methods
Study site: The study was conducted at all health facilities with medical laboratories, Kajiado County, Kenya. Kajiado County is located in the Rift valley part of Kenya [10] . It has a Total Population of approximately 800,000 households covering an area of 21,902.9 Sq. kilometers. It has 118 medical laboratories with 250 registered medical laboratory technicians and technologists. The laboratory workers in these laboratories work for long hours and in most cases, will get a lone worker in the laboratory due understaffing. The medical laboratories are normally located in the furthest corners of the facility, often next to the wash rooms and are the smallest rooms with minimal ventilation and space. Once a questionnaire is finalized, it should be tried out in the field. A pre-test for the data collection tools was conducted to ensure reliability. Split half method was used to determine the reliability of the instruments. In order to ensure validity, all the researchers participated in data collection to ensure triangulation by having a team research approach. At the same time triangulation was done by comparing data to already existing literature on Occupational Safety and Health [12] .
Statistical Analysis: The collected data was entered into Epi data Consent was also obtained from each study participant.
Confidentiality, autonomy, respects and dignity of all the participants was strictly observed throughout the study. Additionally participants were assured of their rights to decline participating in the study and also not to answer questions they felt uncomfortable with. The participants were also assured that there will be no harm, prejudice, malice or any form of danger should they wish not to participate in the study.
Results
Social demographic data: Most (51.5%) of the respondents were females and the majority (60.3%) of respondents were aged [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] years with a combined mean age of 30.1 years ± 7.1 SD. The respondents were mostly of Diploma level of education (78.43%) and close to one-half of them had 2-5 years of experience (Table 1) .
Biological, chemical and physical hazards
Biological hazards: The study identified biological hazards in Phlebotomy, specimen processing area, waiting bay and at the Slide preparation areas. As shown in Table 2 , 80% of the respondents reported exposure to Bacteria, 47% exposure to Parasites, 17% exposure to fungi, while only 8% reported exposure to viral vectors.
On average, 65.6% of the respondents reported to have been was observed that 51% of the laboratories had their safe working pressure unmarked, 50% did not have fire extinguishers installed, and 42% had their gas cylinders not suitably located. Most laboratories (73% and 72% respectively) had their laboratories having warning restriction signs, secured pressurized gas cylinders, with 62% having no warning hazard signs and their pressure vessels periodically not examined respectively. Findings indicate that 100% of medical laboratories workers were exposed to prolonged viewing to a microscope due to lack of adjustable chairs and microscopes without affixed video cameras' which can cause problems with the neck and shoulders as well as eyestrain. They were observed to use pipettes that are thumb-operated that can lead to soreness and eventual repetitive use injury instead of trigger operated and/or electric pipette pumps. Further, 74% of the health facilities are exposing their health workers to prolonged standing at the laboratory benches instead of use of a stool that can be adjusted to a proper height, 48% of the laboratories with inadequate lighting, 94% of laboratories lacking hearing protective devices especially when operating the centrifuges and 56% of the laboratories having no restriction signs on bio-hazardous areas.
Though nose masks and protective gloves were 100% provided in all the laboratories, only 47% of the laboratories were observed to have their health workers fully utilize nose masks and 58% use of protective gloves as personal protective equipment. In 28% of the laboratories the pressurized gas cylinders were not secured while in 42% of the laboratories.
Control measures to mitigate the OSH hazards:
The researchers made an inquiry into the occupational measures in place to control occupational safety and health hazards. The research grouped control measures into the health facility measures, individual measures and handwashing measures that were in place to control occupational safety and health hazards as shown in Table   3 . According to the correlation findings in Table 4 , the individual protective control measures had strong correlation with each other and that they are statistically significant at level 0.01. These means that a number of health workers are cognitive of taking necessary precautions for health and safety. According to the correlation findings (Table 5) , the hand washing practices had strong correlation with each other and that they are statistically significant at level 0.05. These findings are largely similar to other previous studies conducted in low and middle income countries.
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Factors that hinder implementation of good OSH practices:
The study sought to determine the factors that hinder 
Discussion
This study focused more on specific category of health care workers hence the disparity in the socio demographic data and further disagrees with the outcomes on occupational health hazards study among 200 respondents (health care workers) who worked in 8 major health facilities in Kampala, Uganda whose results indicated male respondents were 28.5% while female respondents were 71.5% [4] . Our results are comparable with those on status of occupational safety among health service providers in Tanzania which indicated that majority of the 430 respondents did not have post graduate degree training and that none had received training on Occupational Safety and Health as a profession [14] . The mean age of respondents in the present study was 30.1 and SD was 7.1.
Our results are comparable with those on knowledge, attitudes and practices of laboratory safety at University of Port Ha-court teaching hospital, Nigeria, in which the respondents mean age was 35.3 and SD was 8.8 representing a youthful representation [15] .
Biological, chemical and physical hazards:
In the current study, at least 65.6% of the respondents reported to have been exposed to at least a type of biological hazard. 80%, 47%, 17% and 
Conclusion
This research concludes that bacteria is the commonest (80%) type of Biological hazards, handling un-labelled and un-marked chemicals (38.2%) is the commonest type of chemical hazards and laboratory equipment's dangerously placed (49.5%) formed the commonest type of Physical hazards at medical laboratories in Kajiado County.
The most predisposed category of medical laboratory workers were young employees with between 2-5 years of experience. The research further concludes that not wearing personal protective equipment's was a major predisposing factor to exposure to hazards. There is lack of qualified personnel for OSH in medical laboratories and that OSH is given least priority in the health sector.
The research further concludes that training on OSH among health workers be strengthened as it has the highest contribution to good practice of occupational safety and health practices. This study indicates that there is a shortage of health workers trained on occupational safety and health in medical laboratories in Kajiado. Page number not for citation purposes 11 
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Hand washing Practices
Before and after laboratory procedures 155 76%
After removing the gloves 112 55%
After handling soiled materials 118 58%
Before and after handling clients/ each patient 147 72%
After handling biological samples and other hazardous materials 126 62%
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